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PROBLEM TO BE SOLVED: To secure detecting 
accuracy of a position sensor for detecting an 
armature position used to control a solenoid valve 
system (intake-exhaust valves) of an engine. 
SOLUTION: Before starting, initialization is performed 
for holding the intake valve in a closing position HIC 
(or a fully opening position) and the exhaust valve in 
a fully opening position HEO (or a closing position) to 
correct the relationship between an output value of 
the position sensor and a detecting value of the 
armature position on the basis of an output value VIC 
in the intake valve closing position of the position 
sensor for detecting the armature position 
corresponding to the intake valve and an output value 

VEO in the exhaust valve fully opening position of the position sensor for detecting the 
armature position corresponding to the exhaust valve. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spring which energizes an intake/exhaust valve in a half-opening location, and the 
electromagnet for valve opening which attracts an intake/exhaust valve in the valve-opening 
direction, and is held to an open position, The electromagnet for clausiliums which adsorbs in the 
direction of clausilium and holds an intake/exhaust valve to a closed position, After initializing 
before a preparation and engine start up by making an intake/exhaust valve hold to an open position 
or a closed position, In a valve train control unit the electromagnetism of the engine which carries 
out energization control of this each electromagnet, detecting the location of an armature common to 
said each electromagnet by the position sensor — It is based on two output values corresponding to 
the open position and closed position after initialization of this intake/exhaust valve in the position 
sensor prepared in the intake/exhaust valve which changed the closing motion location after said 
initialization mutually, the electromagnetism of the engine characterized by amending the relation 
between the output value of a position sensor, and the detection value of an armature location — a 
valve train control unit. 

[Claim 2] the electromagnetism of the engine according to claim 1 characterized by changing the 
closing motion location after said initialization of an inlet valve, and the closing motion location 
after said initialization of an exhaust valve, and amending the relation between the output value of a 
position sensor, and the detection value of an armature location based on two output values of the 
position sensor after these initialization — a valve train control unit. 

[Claim 3] the electromagnetism of the engine according to claim 1 characterized by amending the 
relation between the output value of a position sensor, and the detection value of an armature 
location based on two output values of the position sensor after initialization of the inlet valves 
which changed the closing motion location after said initialization, or exhaust valves between 
cylinders — a valve train control unit. 

[Claim 4] The spring which energizes an intake/exhaust valve in a half-opening location, and the 
electromagnet for valve opening which attracts an intake/exhaust valve in the valve-opening 
direction, and is held to an open position, The electromagnet for clausiliums which adsorbs in the 
direction of clausilium and holds an intake/exhaust valve to a closed position, After initializing 
before a preparation and engine start up by making an intake/exhaust valve hold to an open position 
or a closed position, In a valve train control unit the electromagnetism of the engine which carries 
out energization control of this each electromagnet, detecting the location of an armature common to 
said each electromagnet by the position sensor — It is based on the output value corresponding to the 
open position or closed position after initialization of the output value corresponding to the half- 
opening location before initialization of the intake/exhaust valve in said position sensor, and this 
intake/exhaust valve, the electromagnetism of the engine characterized by amending the relation 
between the output value of a position sensor, and the detection value of an armature location — a 
valve train control unit. 

[Claim 5] The spring which energizes an intake/exhaust valve in a half-opening location, and the 
electromagnet for valve opening which attracts an intake/exhaust valve in the valve-opening 
direction, and is held to an open position, The electromagnet for clausiliums which adsorbs in the 
direction of clausilium and holds an intake/exhaust valve to a closed position, After initializing 
before a preparation and engine start up by making an intake/exhaust valve hold to an open position 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww 9/13/2007 



JP,2001-207876,A [CLAIMS] 



Page 2 of 2 



or a closed position, In a valve train control unit the electromagnetism of the engine which carries 
out energization control of this each electromagnet, detecting the location of an armature common to 
said each electromagnet by the position sensor — An intake/exhaust valve is temporarily held in a 
different closing motion location from the closing motion location after said initialization at the time 
of an engine operation halt. Memorize the output value of the position sensor in the held this closing 
motion location, and it is based on said memorized output value of this position sensor, and the 
output value in the intake/exhaust valve closing motion location after said initialization, the 
electromagnetism of the engine characterized by amending the relation between the output value of a 
position sensor, and the detection value of an armature location — a valve train control unit. 
[Claim 6] the electromagnetism of the engine according to claim 5 characterized by amending the 
relation between the output value of said position sensor, and the detection value of an armature 
location after detecting the temperature condition of said position-sensor circumference and 
amending the output value of a position sensor according to a temperature gradient with the time of 
said engine operation halt and start up — a valve train control unit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the engine electromagnetism which performs initialization which holds the 
intake/exhaust valve with which this invention is energized by the half-opening location with a 
spring to an open position or a closed position before start up — it is related with amendment about a 
valve train control device at the time of start up of the sensor which detects especially the location of 
the armature of an electromagnet. 
[0002] 

[Description of the Prior Art] this kind of electromagnetism — valve element (intake/exhaust valve) 
supported as a moving valve mechanism by the energization force by the spring of a couple in a half- 
opening location Electromagnetic force is made to act on the armature coordinated with this valve 
element, it is the structure moved in full admission or the close direction from said half-opening 
location, and initialization held to an open position or a closed position before start up is performed. 
Then, stop energization of the electromagnet for clausiliums at the time of valve opening, and it 
moves a valve element in the valve-opening direction by the energization force of a spring. This 
electromagnet for valve opening is energized from the place which approached the electromagnet for 
valve opening enough, and adsorption maintenance is carried out at an open position. At the time of 
clausilium Energization of the electromagnet for valve opening is stopped, a valve element is moved 
in the direction of clausilium by the energization force of a spring, this electromagnet for clausiliums 
is energized from the place which approached the electromagnet for clausiliums enough, and closing 
motion control which carries out adsorption maintenance is performed to the closed position. 
[0003] By the way, a position sensor detecting the location of the armature of an electromagnet, 
feedback control of the energization control of said electromagnet for valve opening and the 
electromagnet for clausiliums is carried out, and it is performed so that the target rate for every 
location may be attained. It is necessary to carry out this energization control to high degree of 
accuracy so that the rate at the time of taking a seat of an armature or a valve element may be made 
sufficiently small, and an impact may be eased and responsibility may also be secured, and it is 
necessary to secure the detection precision of the armature location by said position sensor for that 
purpose. 

[0004] however, electromagnetism — since an armature location carries out aging by wear of each 
part of a valve train etc., the detection precision of an armature location will fall, that by which this 
invention was made paying attention to such a conventional technical problem — it is — engine 
electromagnetism — amending appropriately the detection value of the position sensor which detects 
the location of the armature of an electromagnet in a valve train control device — an armature 
location — always — high degree of accuracy — detectable — with — ****-- it aims at enabling it to 
perform closing motion control of a highly precise intake/exhaust valve. 
[0005] 

[Means for Solving the Problem] For this reason, the spring with which invention concerning claim 1 
energizes an intake/exhaust valve in a half-opening location, The electromagnet for valve opening 
which attracts an intake/exhaust valve in the valve-opening direction, and is held to an open position, 
The electromagnet for clausiliums which adsorbs in the direction of clausilium and holds an 
intake/exhaust valve to a closed position, After initializing before a preparation and engine start up 
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by making an intake/exhaust valve hold to an open position or a closed position, In a valve train 
control unit the electromagnetism of the engine which carries out energization control of this each 
electromagnet, detecting the location of an armature common to said each electromagnet by the 
position sensor — Based on two output values corresponding to the open position and closed position 
after initialization of this intake/exhaust valve in the position sensor prepared in the intake/exhaust 
valve which changed the closing motion location after said initialization mutually, it is characterized 
by amending the relation between the output value of a position sensor, and the detection value of an 
armature location. 

[0006] According to invention concerning claim 1, two output values corresponding to the open 
position and closed position after initialization of this intake/exhaust valve are acquired by the 
position sensor prepared in the intake/exhaust valve which changed the closing motion location after 
initialization mutually, respectively, this — since two output values correspond to the ends location of 
the armature in the open position and closed position of an intake/exhaust valve, respectively, they 
amend the relation between the output value of a position sensor, and the detection value of an 
armature location based on these two output values. 

[0007] thus, if it carries out, since amendment of a position sensor will be performed for every time 
of start up, the detection precision of an armature location raises — having ~ with --**** — the 
closing motion control precision of an intake/exhaust valve is raised. Moreover, invention 
concerning claim 2 changes the closing motion location after said initialization of an inlet valve, and 
the closing motion location after said initialization of an exhaust valve, and is characterized by 
amending the relation between the output value of a position sensor, and the detection value of an 
armature location based on two output values of the position sensor after these initialization. 
[0008] Since according to invention concerning claim 2 it is usually set up for cranking after 
initialization so that it may differ from the closing motion location of an inlet valve and the closing 
motion location of an exhaust valve after initialization, based on two output values of the position 
sensor corresponding to the closing motion location of the inlet valve after this initialization, and the 
closing motion location of an exhaust valve, the relation between the output value of a position 
sensor and the detection value of an armature location is amended. 

[0009] If it does in this way, based on the output value of the position sensor detected as it is, it can 
amend most simply by setting out of the usual initialization. Moreover, invention concerning claim 3 
is characterized by amending the relation between the output value of a position sensor, and the 
detection value of an armature location based on two output values of the position sensor after 
initialization of the inlet valves which changed the closing motion location after said initialization, or 
exhaust valves between cylinders. 

[0010] According to invention concerning claim 3, although it is a different valve, since amendment 
is performed based on the output value of the position sensor to the valve of congener (inlet valves or 
exhaust valves), the precision of amendment improves. 

[001 1] Moreover, the spring with which invention concerning claim 4 energizes an intake/exhaust 
valve in a half-opening location, The electromagnet for valve opening which attracts an 
intake/exhaust valve in the valve-opening direction, and is held to an open position, The 
electromagnet for clausiliums which adsorbs in the direction of clausilium and holds an 
intake/exhaust valve to a closed position, After initializing before a preparation and engine start up 
by making an intake/exhaust valve hold to an open position or a closed position, In a valve train 
control unit the electromagnetism of the engine which carries out energization control of this each 
electromagnet, detecting the location of an armature common to said each electromagnet by the 
position sensor — Based on the output value corresponding to the open position or closed position 
after initialization of the output value corresponding to the half-opening location before initialization 
of the intake/exhaust valve in said position sensor, and this intake/exhaust valve, it is characterized 
by amending the relation between the output value of a position sensor, and the detection value of an 
armature location. 

[0012] since the output value corresponding to the open position or closed position after initialization 
of the output value corresponding to the half-opening location before initialization of an 
intake/exhaust valve and this intake/exhaust valve is acquired by the position sensor according to 
invention concerning claim 4 — this — based on two output values, the relation between the output 
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value of a position sensor and the detection value of an armature location is amended. 
[0013] If it does in this way, it can amend simply using the output value of the position sensor in 
setting out of the usual initialization, and detection precision will improve by using two output 
values of the same location sensor in the same valve. 

[0014] Moreover, the spring with which invention concerning claim 5 energizes an intake/exhaust 
valve in a half-opening location, The electromagnet for valve opening which attracts an 
intake/exhaust valve in the valve-opening direction, and is held to an open position, The 
electromagnet for clausiliums which adsorbs in the direction of clausilium and holds an 
intake/exhaust valve to a closed position, After initializing before a preparation and engine start up 
by making an intake/exhaust valve hold to an open position or a closed position, In a valve train 
control unit the electromagnetism of the engine which carries out energization control of this each 
electromagnet, detecting the location of an armature common to said each electromagnet by the 
position sensor — An intake/exhaust valve is temporarily held in a different closing motion location 
from the closing motion location after said initialization at the time of an engine operation halt. The 
output value of the position sensor in the held this closing motion location is memorized, and it is 
characterized by amending the relation between the output value of a position sensor, and the 
detection value of an armature location based on said memorized output value of this position sensor, 
and the output value in the intake/exhaust valve closing motion location after said initialization. 
[0015] since the output value corresponding to the closing motion location after initialization of the 
intake/exhaust valve which differs from the output value and this closing motion location 
corresponding to the closing motion location of an intake/exhaust valve at the time of an engine 
operation halt by the position sensor is acquired according to invention concerning claim 5 — this — 
based on two output values, the relation between the output value of a position sensor and the 
detection value of an armature location is amended. 

[0016] If it does in this way, a highly precise location sensor can be amended by using the output 
value corresponding to the open position of the same valve, and the output value corresponding to a 
closed position. 

[0017] Moreover, invention concerning claim 6 is characterized by amending the relation between 
the output value of said position sensor, and the detection value of an armature location, after 
detecting the temperature condition of said position-sensor circumference and amending the output 
value of a position sensor according to a temperature gradient with the time of said engine operation 
halt and start up. 

[001 8] According to invention concerning claim 6, if it does in this way, a still highly precise 
location sensor can be amended by amending the relation between the output value of a location 
sensor, and the detection value of an armature location, after performing output- value amendment of 
a temperature gradient. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on drawing. The engine 1 is equipped with the inlet valve 3 and exhaust valve 4 by which electronics 
control is carried out in closing motion with the valve driving gear 2 in drawing 1 which shows the 
system configuration of 1 operation gestalt of this invention. The inlet port 5 of each cylinder is 
equipped with a fuel injection valve 6, and the combustion chamber 7 is equipped with the ignition 
plug 8 and the ignition coil 9. Moreover, while outputting a reference signal to an engine by the 
criteria crank angle of each cylinder, it is equipped with the crank angle sensor 1 0 which outputs a 
unit angle signal for every minute crank angle, and the coolant temperature sensor 1 1 which detects 
engine-cooling-water temperature, and the air flow meter 13 and flueway 14 which detect an intake 
air flow are equipped with the air- fuel ratio sensor 1 5 which detects an air- fuel ratio through 
detection of the oxygen density under exhaust air etc. at the upper section of the inhalation-of-air 
path 12. 

[0020] The detecting signal from said various sensors is outputted to a control unit 16, and a control 
unit 16 outputs a fuel-injection signal to said fuel injection valve 6 based on these detecting signals, 
performs fuel -injection control, outputs an ignition signal to said ignition coil 9, performs ignition 
control, further, it outputs a valve driving signal to said valve driving gear, and controls closing 
motion of an inlet valve 3 and an exhaust valve 4. 
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[0021] the electromagnetism which serves as said inlet valve 3 and an exhaust valve 4 from the valve 
driving gear 2 for driving these here — the hardware of a moving valve mechanism is explained 
based on drawing 2 . In drawing 2 , the exhaust valve 4 is attached in the cylinder head 18 by the 
same approach as usual. Namely, the stem 31 of an exhaust valve 4 is inserted in the valve guide 19 
prepared in the cylinder head 18 at sliding freedom, the upper sheet 32 is attached in a stem 31 up 
edge through a valve cotter etc., and an exhaust valve 4 is energized in the direction of clausilium 
between this upper sheet 32 and ROASHITO by the side of the cylinder head (specified quantity 
compression was carried out by free length). The spring 33 for clausiliums is arranged. 
[0022] And in the condition of adsorbing the armature with the electromagnet 43 for clausiliums 
which an exhaust valve 4 mentions later by the closed state, from the upper bed section of said stem 
31, if specified quantity alienation is carried out and it puts in another way, it has predetermined 
valve clearance, and the movable shaft 40 of the valve driving gear 2 is arranged on said stem 3 1 and 
same axle. 

[0023] The armature 42 which said valve driving gear 2 is formed in the housing 41 made from non- 
magnetic material, and said good driving axle 40 at one, and is contained by sliding freedom in 
housing 41, The electromagnet 43 for clausiliums placed in a fixed position in housing 42 in this 
armature 42 in the location which counters the top face of an armature 42 possible [ magnetic 
attraction ], It consists of locations which carry out magnetic attraction of this armature 42, and 
counter the underside of an armature 42 possible [ valve-opening maintenance of an exhaust valve 
4 ] including the electromagnet 44 for valve opening placed in a fixed position in housing 41, and the 
spring 45 for valve opening which energizes an armature 42 towards the valve-opening direction of 
an exhaust valve 4. 

[0024] As shown in drawing 3 , when both the electromagnet 43 for clausiliums and the 
electromagnet 44 for valve opening are demagnetized, and an exhaust valve 4 If it is constituted so 
that it may become a half-opening location, and energization excitation only of said electromagnet 
43 for clausiliums is carried out from this half-opening location If magnetic attraction of the 
armature 42 is carried out in the direction which pushes and contracts the spring 45 for valve 
opening by the electromagnet 43 for clausiliums and energization excitation only of the 
electromagnet 44 for valve opening is carried out from said half-opening location on the other hand 
Magnetic attraction of the armature 42 is carried out in the direction which pushes and contracts the 
spring 33 for clausiliums and opens an exhaust valve 4 by the electromagnet 44 for valve opening. 
[0025] Moreover, energization control of said electromagnet 43 for clausiliums and the 
electromagnet 44 for valve opening is carried out so that it may drive in the property that this 
armature 42 has a target rate corresponding to each location in the housing top wall of said valve 
driving gear 2 while it is equipped with the position sensor 51 which detects the location of said 
armature 42 and this position sensor 51 detects the location of an armature 42. It is controllable to 
make it stop in a location just before it sits an electromagnet at a sufficiently small rate after 
approaching the electromagnet of this another side, and easing the impact at the time of taking a seat 
or sitting down on an electromagnet, and to prevent a collision, driving an armature 42 at a rate with 
the big actuation middle which faces to the electromagnet of another side after leaving one 
electromagnet, and securing responsibility by this. 

[0026] As mentioned above, although the switching action of an exhaust valve 4 was shown, it 
completely operates similarly by the same configuration about an inlet valve 3. And initialization 
which holds said inlet valve 3 and exhaust valve 4 from said half-opening location to an open 
position or a closed position before start up is performed. After this initialization energizes the 
electromagnet 44 for valve opening, and the electromagnet 43 for clausiliums by turns as mentioned 
already, it causes resonance phenomena in an operation of springs 33 and 45 and increases the 
amplitude, it is performed by holding to an open position or a closed position (refer to drawing 4 ). 
[0027] Amendment of the detection value of said position sensor 51, i.e., the relation between an 
output value (electrical potential difference) and the detection value of armature 42 location, is 
amended immediately after the above-mentioned initialization (only henceforth amendment of a 
position sensor 51). 

[0028] Below, the gestalt of each implementation of amendment of the detection value of said 
position sensor 51 is explained. With the gestalt of the 1st operation, since it is made to differ from 
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the closing motion location of the inlet valve 3 after initialization, and the closing motion location of 
an exhaust valve 4 and is set up for cranking after initialization, a position sensor 5 1 is amended 
based on the output value of the position sensor 51 according to the full admission (or close) location 
of the inlet valve 3 immediately after initialization, and the output value of the position sensor 51 
according to the close (or full admission) location of an exhaust valve 4. 

[0029] Drawing 5 shows the appearance of initialization of an inlet valve 3 and an exhaust valve 4, 
the inlet valve 3 after initialization is held in a closed position HIC, and an exhaust valve is held at 
an open position HEO. In addition, as shown in an alternate long and short dash line, the inlet valve 
3 after initialization is held at an open position, and an exhaust valve 4 may be made to be held in a 
closed position. 

[0030] Drawing 6 shows the situation of amendment of the detection value of the position sensor 51 
in the gestalt of said 1 st operation, and amends as a property of connecting the output value VIC of 
the position sensor 51 corresponding to the closed position HIC of an inlet valve 3, and the output 
value VEO of the position sensor 5 1 corresponding to the open position HEO of an exhaust valve 4 
in a straight line. Thereby, to the property of the valve displacement (armature location) by the 
sensor output before the amendment shown by the dotted line, as shown by the graphic display arrow 
head, open-position amendment and closed position amendment are performed, and according to 
this, a medium opening is amended further. 

[0031] The gestalt of this operation is setting out of the usual initialization of changing the closing 
motion location of an inlet valve 3, and the closing motion location of an exhaust valve 4, and can be 
most simply amended based on the output value of the position sensor 51 detected as it is. However, 
in order to perform common amendment using the output value of a different position sensor 5 1 to 
the valve of a different class of an inlet valve 3 and an exhaust valve 4, there is room of an 
improvement in precision. 

[0032] So, with the gestalt of the 2nd operation, although it becomes a little [ in control ] 
complicated, the closing motion location of the inlet valve 3 after initialization and the closing 
motion location of an exhaust valve 4 are changed between cylinders, for example, in the 1st 
cylinder, an inlet valve 3 is held to open-position #lHIO, and an exhaust valve 4 is held to closed 
position #1HEC, and in the 2nd cylinder, it sets up so that an inlet valve 3 may be held to closed 
position #2HIC and an exhaust valve 4 may be held to open-position #2HEO (refer to drawing 7 ). 
And it is based on output- value #1 VI O of the position sensor 51 corresponding to open-position 
#lHIO of the cylinder [ 1st ] inlet valve 3 after initialization, and output- value #2VIC of the position 
sensor 51 corresponding to closed position #2HIC of the cylinder [ 2nd ] inlet valve 3. It is made said 
this appearance about an inlet valve 3, and a position sensor 51 is amended. Again Based on output- 
value #1 VEC of the position sensor 51 corresponding to closed position #1HEC of the cylinder 
[ 1st ] exhaust valve 4, and output- value #2 VEO of the position sensor 51 corresponding to open- 
position #2HEO of the cylinder [ 2nd ] exhaust valve 4, a position sensor 51 is amended about an 
exhaust valve 4 (refer to drawing 8 ). 

[0033] If it does in this way, although it is a different valve, since amendment is performed based on 
the output value of the position sensor 51 to the valve of congener (inlet valves or exhaust valves), 
the precision of amendment will improve. 

[0034] Next, the gestalt of the 3rd operation is explained. With the gestalt of this operation, a 
position sensor 51 is amended about an inlet valve 3 and an exhaust valve 4 based on the output 
value of the position sensor 5 1 in the half-opening location before initialization, and the output value 
of the position sensor 51 in the open position or closed position after initialization, respectively. 
[0035] Drawing 9 shows the case where it is set up so that an inlet valve 3 may be held in a closed 
position HIC and an exhaust valve 4 may be held after initialization at an open position HEO. About 
an inlet valve 3 It amends based on the output value VIM of the half-opening location HIM before 
initialization, and the output value VIC of the closed position HIC after initialization (refer to 
drawing 10 ). About an exhaust valve 4 It amends based on the output value VEM of the half- 
opening location HEM before initialization, and the output value VEO of the open position HEO 
after initialization (refer to drawing 1 1 ). Specifically perform amendment which connects the output 
value VIM of the half-opening location HIM of an inlet valve 3, and the output value VIC of a 
closed position HIC in a straight line, and the output value corresponding to 2 (HIM-HIC) of an open 
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position is estimated at [VIC+2 (VIM- VIC)]. Amendment which connects the output value VEM of 
the half-opening location HEM of an exhaust valve 4 and the output value VEO of an open position 
HEO in a straight line similarly is performed, and the output value corresponding to HEO-2 (HEO- 
HIM) of a closed position is estimated at [VEO-2 (VEO-VIM)]. 

[0036] If it does in this way, it can amend simply like the gestalt of the 1 st operation using the output 
value of the position sensor 51 in setting out of the usual initialization. Although it improves 
depending on using two output values of the position sensor 5 1 of the identitas in the same valve 
about precision, since the closing motion location after initialization is estimate, it may fall a little 
about the output value in a different closing motion location. 

[0037] In addition, the gestalt of the above-mentioned implementation of the closing motion location 
after initialization of an inlet valve 3 and an exhaust valve 4 can be similarly performed, even if it 
sets up reversely. Next, the gestalt of the 4th operation is explained. 

[0038] With the gestalt of this operation, it is made to hold temporarily about an inlet valve 3 and an 
exhaust valve 4 in a different closing motion location from the closing motion location after 
initialization at the time of engine shutdown, respectively, and the output value of the position sensor 
51 corresponding to this closing motion location is memorized in memory. And based on the output 
value after initialization before start up, and the output value memorized last time at the time of 
shutdown, a position sensor 51 is amended about an inlet valve 3 and an exhaust valve 4, 
respectively. 

[0039] At the time of an engine operation halt, an inlet valve 3 is held to an open position HIOE, 
drawing 12 holds an exhaust valve 4 to a closed position HECE temporarily, and after initialization 
shows the case where held the inlet valve 3 to the closed position HICS, and it holds an exhaust 
valve 4 to an open position HEOS. 

[0040] About an inlet valve 3, the output value VIOE of the open position HIOE at the time of 
shutdown It amends based on the output value VICS of the closed position HICS after initialization 
(refer to drawing 13 ). About an exhaust valve 4 it amends based on the output value VECE of the 
closed position HECE at the time of shutdown, and the output value VEOS of the open position 
HEOS after initialization (refer to drawing 14 ), if it does in this way The highly precise location 
sensor 51 can be amended by using the output value corresponding to the open position of the same 
valve, and the output value corresponding to a closed position. 

[0041] In addition, even if the above sets up the closing motion location the time of an engine 
operation halt of an inlet valve 3 and an exhaust valve 4, and after initialization reversely, it can 
perform similarly. However, in the time of an engine operation halt and start up, generally there is a 
temperature gradient, and if there is a temperature gradient, the output value of a position sensor 51 
will change. 

[0042] So, with the gestalt of the 5th operation, a temperature gradient with the time of said engine 
operation halt and start up is amended. Like the gestalt of the 4th operation, an inlet valve 3 is held to 
an open position HIOE, an exhaust valve 4 is temporarily, held to a closed position HECE at the time 
of an engine operation halt, and after initialization explains the case where held the inlet valve 3 to 
the closed position HICS, and it holds an exhaust valve 4 to an open position HEOS. 
[0043] The water temperature TwE detected by said coolant temperature sensor 1 1 at the time of an 
engine operation halt is memorized, and temperature-gradient deltaTw (= TwS-TwE) with the water 
temperature TwS detected at the time of start up is computed. 

[0044] And by amendment part delta VIOS according to said temperature-gradient deltaTw, the 
output value VIOE of the position sensor 51 corresponding to the open position HIOE of the inlet 
valve 3 at the time of an engine operation halt is amended, and said same linear interpolation etc. 
amends it based on the this amended output value (VIOE-delta VIOS) and the output value VICS 
corresponding to the closed position HICS after initialization the time of start up (refer to drawing 
15). 

[0045] Similarly, the output value VECE corresponding to the closed position HECE of the exhaust 
valve 4 at the time of an engine operation halt is amended by amendment part deltaVECS according 
to said temperature-gradient deltaTw, and linear interpolation etc. amends the exhaust valve 4 after 
initialization based on an open position HEOS at the time of the this amended output value (VECS- 
delta VECS) and start up (refer to drawing 1 6 ). 
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[0046] Thus, by amending the relation between the output value of the location sensor 51, and the 
detection value of armature 42 location, after performing output- value amendment of a temperature 
gradient, it can amend with a more sufficient precision. 

[0047] In addition, as an alternate long and short dash line shows, the oil -temperature sensor 1 7 may 
be formed in the valve driving gear 2 at drawing 1 , said temperature-gradient amendment may be 
performed using whenever [ near the valve element sliding section of the intake/exhaust valve 
detected by this oil-temperature sensor 17 / temperature-of-lubricating-oil ], and highly precise 
temperature-gradient amendment can be performed. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] System configuration drawing of the engine in the gestalt of operation. 
[Drawing 2] the electromagnetism in the gestalt of operation — the sectional view showing the 
configuration at the time of the intake/exhaust valve clausilium condition of a moving valve 
mechanism. 

[Drawing 3] the same as the above — electromagnetism — the sectional view showing the 
configuration at the time of the inlet-valve half-opening condition of a moving valve mechanism. 
[Drawing 4] The timing diagram which shows the situation of resonance initialization control of an 
intake/exhaust valve. 

[Drawing 51 the armature when carrying out resonance initialization of the inlet valve and exhaust 
valve in a gestalt of the 1st operation in a different closing motion location — the timing diagram 
which shows the situation of a variation rate. 

[Drawing 6] Drawing showing the situation of amendment of the position sensor in the gestalt of 
operation same as the above. 

[Drawing 7] the armature when carrying out resonance initialization of the inlet valves and exhaust 
valves in a gestalt of the 2nd operation in a different closing motion location between cylinders - the 
timing diagram which shows the situation of a variation rate. 

[Drawing 8] Drawing showing the situation of amendment of the position sensor in the gestalt of 
operation same as the above. 

[Drawing 9] the armature of the time of carrying out resonance initialization in a closing motion 
location different initialization before of the inlet valve in the gestalt of the 3rd operation, and an 
exhaust valve, and ** - the timing diagram which shows the situation of a variation rate. 
[Drawing 10] Drawing showing the situation of amendment of the position sensor by the side of the 
inlet valve in the gestalt of operation same as the above. 

[Drawing 1 1] Drawing showing the situation of amendment of the position sensor by the side of the 
exhaust valve in the gestalt of operation same as the above. 

[Drawing 12] the armature of the time of an engine operation halt of the inlet valve in the gestalt of 
the 4th operation and an exhaust valve, the time of carrying out resonance initialization in a different 
closing motion location, and ** — the timing diagram which shows the situation of a variation rate. 
[Drawing 13] Drawing showing the situation of amendment of the position sensor by the side of the 
inlet valve in the gestalt of operation same as the above. 

[Drawing 14] Drawing showing the situation of amendment of the position sensor by the side of the 
exhaust valve in the gestalt of operation same as the above. 

[Drawing 1 5] Drawing showing the situation of amendment of the position sensor by the side of the 
inlet valve in the gestalt of the 5th operation. 

[Drawing 16] Drawing showing the situation of amendment of the position sensor by the side of the 
exhaust valve in the gestalt of operation same as the above. 
[Description of Notations] 

1 Engine 

2 Valve Driving Gear 

3 Inlet Valve 

4 Exhaust Valve 
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10 Crank Angle Sensor 

1 1 Control Unit 

33 Spring for Clausiliums 

42 Armature 

43 Electromagnet for Clausiliums 

44 Electromagnet for Valve Opening 

45 Spring for Valve Opening 



[Translation done.] 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 3] 
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[Drawing 5 ] 
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[Drawing 8] 
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[Drawing 15] 
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[Drawing 9 ] 
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[Drawing 16] 
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>^4 1 i, mrfBpJftiiH Ofc-ftfcggtt^ftTA^v 50 
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>ifA lrt(Cjil(jaS(CJRtt^n-57-V5 1 ^4 2t, 
K7-T^t4 2£®^R3|pffig(;:7--?3 L *4 2©± 
ElcMfS]T§fiST-A->v></4 2rtCH3£EBSti4 
B!#Jfl*»54 3i. K7-75 : t4 2*«ft«3lbT 
SMJ#4£H#«|*liIfct7-T?- + 4 2©TffiKMft 
T*ffiBTA95»?4 lrt»:H£EB$n*M#ffl« 
1544i, #^4 0F^75fSjlC(S]ttT7-T5 1 ^4 

[0 0 24] ^LT. 0 3fr^T«fc^t, K#fflm«B5 

4 3 ^R#It8C4 4 i**t«BLfct$l:, #m 
#4tt, ¥MffilIifc4J;3£*J«;**lT*?h 
HfiS*^MEIB#ffl«fi854 3 0**a*B«-r5 
t, 7-?f^4 2«B|#ffl3.7 P U>^4 5&ttb^J6 
5£fflfcBi#/BB«54 3KJ:oT«aR3IStt. -73 
WE¥llte«^6ll#ffl«»5 4 4flD**amBHBf-5 
i, 4 2«ffl#fflXy'J>^3 3£ff Llgtf) 
T # 4 £ SB # T 5 * In] C M # ffl « 58 5 4 4 1 1 «fc -a T 

[0 0 2 5] £7c> irE#ffifb^M2(DA^^>^MS 
kite, MB7-7ft 4 2<D<iB£:&tBT£feB-t:>-y- 

5 1^*g*^n« Rftg-fe>-tf5 1 lrcfcoT7--7^t 

»«bfcB«iaft*«pO»ttTB»Sn*J:5C. WE 

H#ffl*«54 3 tw#ffl*«54 4 t^amiw»sn 

HftCfcD. 7-T^v 4 2 £-£<DmS£E£!Htl 

[0 0 2 6] »a#4©SIH»fPCO^T^tfc 

SI54 4 iF^#fflme54 3 t^325{wil«L, X^'J 
>^3 3, 4 5 ©fPfflT*fiS«*igc:ixTf[«€:ia* 
S ti"/c«, ^MfeB * tc \trm& IZR&TZ Z. t V'ntl 
t>tiZ> (04#ag) . 

[0 0 2 7 ] ±E®Jfflfc©tt&£KE©g-fc>y-5 1© 

izw<7)&nhmt(Dm&<DiisE mTmz^Lm-t>y5 1 

[0 0 2 8 ] «TI'< WEfiH-fe 5 1 ©^fiifiOffi 



(5) 

7 

T, ffiBir>1t5 l©J§IE£fr&5. 

[0 0 2 9] 0 511 R»#3fcSM*#4i©tD»Hb© 
*"F£SU tO»fc8HR»#3ttfflffilBHICCft83 
ft, »a#tt^MttBHE0t«»Sn-5. ft*, -jSM 
mz7fit£ o \z, UflHb&Rm# 3 #£H!ffiSf;:«J#£ 
ft, »»#4#KffiK:«fc;£ft*J;3l;:l,T'b«fcK 

[0 0 3 0] 0 6tt; WEjBi©*JS©»«k::fett<&ffi: 

B)ffiiBHIC»c»(fi:-r*ffiBir>U-5 l©HMj*vlCi, 
#«#4©£|»ffiBHE0tC;(tft;T3ffiB-t:>-y-5 l©ffl 
»«VE0ttB«Tl**<«ttUTliiE*frJa:5. dft 

(7-V^ + ffi*) ©«H£fc#U 0*£EPT^$ft-5 

£?\z-kMimffiiE. mvLm.WE.iffiiitotu ^ftic/fc 

UT£ 6»c«f IHWflC**itiE$n*. 
[ 0 0 3 1 ] *£JC0»*tttt. R3#3©l£B!ffiJl£$ 
4 © R Biffin t SJIfc 6 1 1» 5 ffl^©IOJ$Hb© 

[0 0 3 2] ^dT. *2©*iS©»!nftt. Mfffll: 
tt-^»**lCJa:«««»milT«)Mlft«©*ft# 3 ©MS) 
ffi«i*»#4©IIB!ffiB£*Ji&S-fr, HAtf^lS" 
HS-mR^#3££MffiB# 1HI0, »»#4*Hffi« 
#lHECfcft»U *2£ir?ttR«#3*BiffiB#2 
HIC, $^#4££fflfiB#2HE0IC&jrfS<fc5fCtS 30 
Sr*(H7#J«) . -iM/T. ffl»ftit®tftlftf|0)g 

a#3©^wffis# iHiot»*"r*ffiit-t>-y-5 1© 

Ul*fi# 1 VI0tSE2a«©»»#3©fflffi«#2HIC 

t»*S"r*ffi«-t>-y-5 1 ©ai*ffl# 2 victtcso'^ 

T. Rft#3COV»T*EW«tUTtt«-fc>tJ-5 1© 
ffijEfcfrftK Sfc, *lf5«©»St#4©Hffi«#l 
HECf3MJCT-5ffitt-fe>-y-5 1 ©tti^<I# 1 VEC£S§2 
&«©#»# 4 ©£HffiB# 2HE0t3*«"r5ffiB-fe> 
1*5 l©ffl*«#2VE0tC*^V>T. S**4C9tJ 
Tffig-fe>+)-5 lWHiEfcfr&S (H8*JH) . 40 

[0033] ^©ieifi-rntf. ft^*#i?tt»-B*«ra 
a (Ra#ra±xtt*»#R±) ©#fcjtfr?>ffiB-tr> 

[0 0 3 4] 5fcC, 163 09ttt®8Ettf;:-3lr>TK9rf 
5. £©£K©»»Ttt. R»#3&tfSMK#4fc:3l> 

t. ^ti^*n«j»!fti]f©#wffisni5^-5ffiM-fe>-y-5 

1 ©HJattt. TOft^©±MffiBX«B!ffiS(c43tt-5 
ffiS-fe >+r 5 l©a^fitC8^T. ffiSir>-y-5 1 
©*8lE£fTfc'5. 50 
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[0 0 3 5] H9tt. fflJlftftlCftft#3tfattBHI 

ft£*££*U »&#3fctH>Ttt, *)Nfttt0>¥H 
ffi«HIM©aiAltVIMtSJMftft©fflffiBHIC©ai*il 
VICtC*^T*BES:ff&^ (01 0#M) > 
4 COkJTtt. WJ»fc«i©¥Hffi«HBI©aJ;&fiiVEII£ 
ffl»fcft©£Wffi«HE0©ffl*ttVE0£K:3S:*^TlijE 
fcfr&5 (01 l#Hg) . ft#Wfctt, K^#3©^W 
ffifiHIM©ffl#ffiVIM£P^ffiBHIC©ti52jffiVIC££S 
«TlS**|]E&fTftr?T^IBffiMS©2 (HIM-HI 
0 K»£-r*ffla«£[V]C+2 (VIM- VIC) ]£«£ 
JfeU ^tCj*m#4©¥MffiSHEM©m^fiVEMi^ 
mWHE0©a»*VE0tt««!TtS*«Efcff3&:oT 
Hffi«ffi3©HE0- 2 (HE0-HIM) fc#JS-r<5fflait 
£[VE0-2 (VE0-VIM) 

[0036] dcfcSKftttf. %i0m&<w&mtm 
iifif©*!iw<b©ss^(c^tt5ffia-fe>-y-5 i©tu^ 

a£JSt>T!RA£lfjE£fT&*.&. HfltfcOHTtt, H 
-©^t*^-5ra-©ffig-t>-y-5 l©2 0©fcB*lffi£ 
ffl^^^tt«toTttl*l±r5^ «3W<b^©MIBffiS 

[0 0 3 7 ] fcfc. RHl# 3 4 ©tJ»Hfc&©ffl 

BiffiB « ±s^jg© mm t asa izmfe l t t> mm \z m 
[0038] c©nifi©jg*Ttt, %i%#zms&%# 

4l:ont, ^ft^*ftx>>J>©jf effete. fflJUfc 
&©l»B!ffi«ittJlfc*IIHffiSK-45ttfc:#8$-B\ 
£©ISBIffi«fc*tJS-f*ffi11-fc>-iJ-5 lWtfififfi^/t 
'JCE16LT*J<. fLT, R5l#3Rtf*&#4K:t> 

[0 0 3 9 ] 01211 X>i?>3iCffj|:l*t-»ttK 
3 Sr^HffiBHIOE. »»#4 SrHffiBHECEfcffc 
JtU *J«Hb»ttR£#3*BIffiBHICS. »^#4^ 
±FflffigHEOS(I«Jf «t 5 tl/fti^*St. 

[0 0 4 0] RI#3l;oHTIl iie^±flt©i:F^ffi 
gHIOE©ffi^MVIOEi, ttflMbftCDGflffiKHICSOffl 
*«VICStC*tJ^T«E*ffft^ (013#B3) , 
»»#4(c-QUTtJ. aeffjt«f©BffillHECE©Hl* 
fflVECEt. «DW^b^©^^ffigHE0S©{li^flVE0S<!: 
tcSo'^TffilESrfT^'S (@14#ai) ^©i^l'-Ttl 
H*. H-©#©±IPBffian»«:-r*Hl*fita!ffiBlc» 
«T*Hl*«t*ffllri*^iT, ct 0 iftfSH&ffiB-fe > 
■y-5 1 ©ffiESrfT&^Cli^TtS. 

[0 0 4 1 ]^ »a#3t»g#4©X>>J>IK 
ff±Wtlfl»ft;«©iBEBffiB*±EtttR»fcaS3£UT 
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[0 0 4 2] S5©*M©#ttTtt, ffifBx> 

4 o*«©»i8tna»cx>i?>aE!iitji:«nc-isttK 

RSt#3*±||fl[|lHI0E» *&#4*fflftBHECEK:{R 

»u «wftfiaKft^3«n(flAHics. sm,#4£ 

[0 0 4 3] X>5?>*(EfltjkWftl»e*»-fe>U-l 1 
t<toT*ffiSn**flTwE*E1tLT**, 
CttfflSnfc*fflTwSt<Z)»KSATw (=TwS-T 

we) suHi-rs. 

[0 0 4 4] *UT, X>^>jIte(fjh«©*SSl#3© 
£HffiBHI0EK#*T*fi»-fe>iJ-5 1 ©tb^fllVIOE 
2:, »Eiaff3SATwHjeCfc*liE»AVI0ST»jE 
U RflnEStt&UJaft (VIOE-AVIOS) 
»ft*OBttBHICSfC>W?-r*lll»MVICStC*^» 
T, ttEH«©«««R|*KJ:i5l|jETS (01 5# 

JS) . 

[0045] mmz, x>3?>a(Eff±itflD#ft#4© 

Btt«HECEfc#« , r*iH**VECE*, MEiU^MAT 
wt'JSCfcffilEftAVECSTffijEU KMEStlfctil* 
€ (VECS-AVECS) &ttnBHDMfcftC!>tMtfF4€£ 
HttltHEOSi KStJ^T, a«ttm*£ «t D 
(01 6#flR) . 

[0 0 4 6] C©±5K»flE*«Dffl*IBijEftff«i:-3fc 

±T&a-t>-y-5 i©aiAit7-Yft4 2 fin©* 

[0 0 4 7] fc*. HUC-jiiiTStiit. #S& 
■flt*fflt>T. iltlE&ggffiIE£fT7ioT «fc 0 

[01] HI©i|l;^y5l>y>ffly7TAM 

00 

[02] mffioj&miz&vzmmmftmmoyi ■ 
[03] ®±nMm#&m<D®%#¥Myimm<DffitfiZ: 

[04] ft • SMK#©#&ttftftllMP©ttH'e*-rj'<f 
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[0 5] »10**©»*K:*Jt*!Rft#ttta#*ft 

fc*H.HtM{c*fi*0»fcLfci#©7-T3 i vg&© 
[06] B±**o»*k:*Jt*ttH-fc>ij-0itlo« 
[07] *2©*«©»l6k:*^s»a#B!±t#ft# 

7 - V 1 Wf£ * -f A ? t - h . 

io [08] wi±mffi<DMmz&i,fz>tiLm±>-y-(D®iE<Dm 
j ?^f0. 

[09] «3©&|fi©«MB£*tt*»£#«i:SMi(;#©3D 

7--??t^&©«B L £*-r*1' A^V- ho 
[010] H±**©BMB£*tt$»&#tt©ft«-fe>-!i- 

[011] H±£tt<D#«lc*tt*»a#«©ffil-fc>ii- 
©*&IE©«l^£^-t0o 
[012] *4©Htt©»»t*»t<bfta#tjift#©x 

07--75 1 -v^{4cDti^$^1-^"f A3 1 *- 

ho 

[013] H±*«©»8£*tt*fta#«©ttlfrfe>1J- 

[014] H±Htt®gS£«t**£&#fl®ttB-t:>-* 
©ffiiE©®-?**-^., 

[015] *5 0**©»«t*tt-5fta#«©fi[B-fe> 
-tf-©*§IE©eH^*T0. 

[016] H±ltlt©»j^*ttS#ft#|g©&Bi>:>Ht 
30 ©HlErofllT-fcS-fBI. 
[ft#©t8"8] 
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(51) Int. CI. ' 
F16K 31/06 



3 2 0 



F*-A(##) 3G084 BA11 BA16 BA23 CA01 CA07 
DA04 DA22 EA09 EB24 FAOO 
FA07 FA20 FA29 FA38 
3G092 AA01 AA05 AA11 BA08 BB01 
DA01 DA02 DA07 DEO IS 
DG09 EA13 EA25 EB06 FA06 
FA36 GA01 GA10 HA01Z 
HA13Z HD05Z HEOOZ HE03Z 
HE08Z 

3H106 DA08 DA11 DA25 DB02 DB26 
DB32 DC02 DD09 EE04 EE05 
FA08 FB02 FB07 GC03 KK17 
KK18 



F I 

F 1 6 K 31/06 



f-73-h' (##) 



3 2 OA 



